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• ECCE plans to address the full 
range of EIC physics outlined 
in the NAS study and the 
Yellow Report, as the  EIC 
Project Detector

• ECCE is centered around an 
existing 1.5T solenoid and 
envisions to offer full energy 
coverage, and an optimized 
far forward detection region

• ECCE comprises 47 
institutions with wide-ranging 
world-class detector 
expertise and strong 
involvement in EIC physics
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ECCE Principles
https://www.ecce-eic.org/
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273 unique participant 
connections

1st ECCE Workshop on 
11 February 2021



Workshop Structure

First ECCE Workshop - J. Lajoie

• Morning Session
• Talks on the Yellow Report requirements,

Previous studies
• Q&A with EIC Project Management
• Wisdom from past endeavors

• Afternoon Session
• Talks on potential detector technologies for ECCE
• 10 min contributed talks

• Next Steps (IMPORTANT)
• Important discussion about forming an Institutional 

Board, working groups and the path to a proposal
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ECCE Consortium structure
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ECCE Organization

❑ Email lists: available for subscription at https://lists.bnl.gov/mailman/listinfo :
▪ ecce-eic-public-l:  ECCE consortium public announcements 
▪ ecce-eic-ib-l: Institutional board announcements
▪ ecce-eic-dei-l: Diversity, Equity and Inclusion Team discussion and 

announcements
▪ ecce-eic-det-l: Detector Team discussion and announcements
▪ ecce-eic-phys-l: Physics Benchmark Team discussion and announcements
▪ ecce-eic-prop-l: Proposal Team discussion and announcements

❑ Meetings:
▪ ECCE Indico being set up for workshop/meetings: 

https://indico.bnl.gov/category/339/ 
▪ Anticipate frequent working group meetings, similar to YR activity

❑ Documentation:
▪ Collection of information and results using common tools

❑ Simulation tools:
▪ Received feedback from simulation experts from YR activity – anticipate 

decision soon



• Existing BaBar solenoid (1.5T), flux return and cradle
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What will ECCE look like

• Conceptually a lot like the reference detector

Central Barrel Detector:
❑ Hadronic Calorimetry - possibly based on the 

existing sPHENIX magnet flux return. 
❑ Electromagnetic Calorimetry
❑ Central Tracker
❑ Pre-shower

Hadron Endcap
❑ Forward Calorimetry
❑ Particle ID
❑ Forward Tracking

Lepton Endcap: 
❑ Electromagnetic Calorimetry 
❑ Hadronic Calorimeter 
❑ Particle ID

Far Forward Detectors
Far Backward Detectors
Polarized Beam and polarimetry
Electronics
Computing

The EIC physics program can be 
accomplished with this field
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ECCE Central Detector - Overview

AANL
CUA
Charles U.
FIU
IJCLab
MIT
Lehigh U.
UKY

EIC-Japan
ISU
Ohio U.
ORNL

Rutgers, ISU, GSU

UIUC

MIT, Rice, ORNL

SBU, ORNL, WI.Israel, 
Wayne State

GSU

ODU

TOF: MIT, Rice, ORNL, Wayne State

SBU, UConn

Ohio U.
ORNL

LANL, ORNL

EIC-Japan
ISU
Ohio U.
ORNL

Polarized Beam and polarimetry: MIT, UNH, SBU

Electronics: Columbia, ORNL

DAQ/Trigger: ISU, CU Boulder, OU, ORNL, SBU, UConn, LLNL
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ECCE Central Detector – mechanical model
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ECCE Overview Far Forward/Backward region

Glasgow U., ODU BGU/Israel, MIT, ORNL, UIUC, IJCLab-
Orsay, EIC-Japan, TAU/Israel, UVA, 
GWU, MIT-BATES, HUIJ/Israel



Example of Physics possible with ECCE: Spin

Major requirements: 
❑ Precision calorimetry in lepton endcap
❑ PID in barrel
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Physics WG 
(https://wiki.bnl.gov/eicug/index.php/
Yellow_Report_Physics_Common)

ECCE: 
❑ High resolution calorimetry in lepton endcap
❑ PID in barrel

❑ PID in forward endcap enables also TMDs

Yellow Report, Volume 2, Chapter 7

Yellow Report, Volume 2, 1/13/21 
snapshot, Fig. 7.17 and 8.11

Yellow Report, Volume 2, 
1/13/21 snapshot, Fig. 7.51



Major requirements
❑ Far Forward detection to tag n 

and L (or So) (meson structure) 

❑ Scattered electron detection in 
electron endcap

❑ Good hadron endcap and far-
forward calorimetry (goal: 
35%/E, <50%/E acceptable)

❑ For pion form factor: pion in 
hadron endcap

Example of Physics possible with ECCE: Origin of Hadron Mass

From 4th YR Workshop – talks on complementarity (Y. Zhang, V. Morozov) 12

ECCE – physics reach enhanced in xL and xB with beam focus with dispersion – relevant 
for diffraction (e-p, e-A) and tagging (e-d, e-3He, etc), and exclusive measurements 

Large reduction in pion (structure) pdfs through EIC

and to tag p (for DVCS/3D).

Yellow Report, Volume 2, 1/13/21 snapshot, Fig. 7.24

Yellow Report, Volume 2, 1/13/21 snapshot, Fig. 7.44



Example of Physics possible with ECCE: Nuclei 
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ECCE – physics reach enhanced in xL and xB with beam focus with dispersion – relevant 
for diffraction (e-p, e-A) and tagging (e-d, e-3He, etc), and exclusive measurements 

di-hadron azimuthal angle 
correlation, nuclear glue ratio 
through inclusive and open charm

Incoherent diffractive J/Y
production in e-d tagging

Inclusive diffraction in e-A

Yellow Report, Volume 2, 
11/16/20 snapshot, Fig. 7.29 Yellow Report, Volume 2, 

1/13/21 snapshot, Fig. 7.67

Yellow Report, Volume 2, 
1/13/21 snapshot, Fig. 7.73

Yellow Report, Volume 2, 
1/13/21 snapshot, Fig. 7.61



Challenges with B=1.5T

Resolution in forward region h > 2.5 
❑ Jets and heavy flavor group requires higher resolution in forward hadron region.

Jets/HF WG (https://wiki.bnl.gov/eicug/index.php/Yellow_Report_Physics_Jets-HF)
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❑ However, lower field can also be useful in tagging and reconstruction of certain 
heavy mesons (D*) – resolution vs. acceptance/efficiency balance
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Function Minimum [cm] Maximum [cm] Minimum [cm] Maximum [cm]

Tracking (includes 

5 cm support)

All-Si Si + TPC

65 85

Hadron particle 

identification

RICH DIRC

50 10

EM Calorimetry 30 50 High-Resolution to achieve P < 2 GeV

50

PID & EMCal 

support structure

10 15 10 15

Total 145 165 155 160

Tracking all-Si maybe down to 50-60 cm,

Si + TPC = 80 cm

Tracking support structure 5 cm

Hadron particle identification DIRC only needs 10 cm,

RICH 50 cm but better for uniformity

EM Calorimetry 50 cm for high-resolution,

30 cm for less-resolution (or costly)

PID & EMCal support structure 10-15 cm likely enough

Need to discuss the fit of all detectors in the existing magnet with bore 2.8 meter - will 
be a tour de force and it is possible some functionality has to give. 

Solenoid bore diameter & Barrel Detector Space needs

From 4th YR Workshop – talk on magnet



Next steps

❑ ECCE simulation workshop planned for March/April 2021
▪ Preparation for full GEANT4 detectors simulations
▪ Open to everyone interested

❑ Decide on simulations framework

❑ Subsystem configuration 
▪ Tracking
▪ PID
▪ Etc.

❑ Subsystem simulations

❑ Specification of key physics processes and validation in ECCE layout

❑ Costing, R&D, etc.

❑ Collaboration structure

❑ Proposal writing, editing, submission (1 December 2021)



Additional Information

❑ Web site including contact information:  https://www.ecce-eic.org/

❑ Please contact us if interested in exploring this avenue 


